The conventional remedy for communication over radio frequency channels has always been diversity (time,frequency, space,...etc), and the usefulness of coding in such a context is leas widely recognized. In this paper we propose the use of Viterbi decoding technique with non-systematic binary convolutional codes class as an alternative to conventional diversity approaches. This technique falls in the category of computational diversity. The performance of the proposed Viterbi decoding with the (8,4) convolutional, as an example, is evaluated over Rayleigh fading channel. The results are compared to those obtained from using scanning space diversity' optimized according to the switching threshold as well as the results from using both selection and optimum space diversity techniques each optimized according to the optimum usable diversity branches. Also, the performance of a model that combines optimum space diversity and Viterbi decoding algorithm with (8,4) convolutional code is examined. The comparison show that the proposed scheme is more powerful and less complex than that of the other considered approaches.
where, Xdenotes the sequence of character classes that the state vector: Sim(S0,31,•••,3k,Sk + i) takes on. The chance of making a correct decision is increased by selecting the sequence of characters X that maximizes the aposteriori probability PCS = X/Z) for a given sequence of observations Z•According to the nature of decision problem, however, only probabilities P(Z/X) and the apriori probability of the state vector taking the value X, P(X) are available. Therefore, the problem is reduced to a maximization Of the following monotonic function over X: WCX,Z) -log P(Z/X) + log P(X)
where, we have omitted the term log P(Z) because it is not a function of X. Assuming that the conditional probability, P(Z/X) for each character is independent, the equation ( (k -1,k) = log P(Z k/Ik)-log P(Xk/Xk_l) Moreover; L (X Z) is called the length of the state sequence X and (k -1,k) the branch length between states 1k...1 and Xk. Now, it becomes obvious that the Viterbi algorithm finds the shortest path over a sequence of states, Thus it is the optimal decoding technique for convolutional coding. In [2,3 ] Viterbi describes two upper bounds on the performance of binary convolutional codes: 1• The first event error probability P is PE a k P k (4) kmd 2. The bit error probability P i : Pi < > ck Pk (5) kind where: P k is the probability of error of a given path of distance k from the correct path, a k and ck are weighting coefficients obtained from the generating function of the code as described in 
II. OPTIMIZED SCANNING SPACE DIVERSITY:
The scanning apace diversity [ 6 ] is of the switched type, i.e., at any time a selector device uses only one sign al of that available on the diversity branches. Table ( 3) shows the results of a comparison between the previously studied approaches based upon requirements of both energy per bit (300) and system complexity to achieve a certain performance. .
------------------
Method 5t Viterbi decoding with (8,4) convolution code coupled with optimum diversity .
---------------_---------_-
The achieved P 3. -5 10 2 ------2.94 10 -3 1.88 10-4 10 Log Bb/Ho 3.01 -----6.99
03
Number of branches 2 2 2
The complexity -Shift-register encoder.
requirements -Optimum Viterbi decoder.
-Large number of, both antennas and receivers, diversity branches.
